The author obtains three new elementary trigonometri'c identities including p-2
sinlp cos-l(x))/sinlcos (x)) are well known they p-I will be used in the arguments here.
The only properties of U (x) used here are the facts that U (x) is a p-I p-I polynomial of degree p-I with leading coefficient 2 p-I and zeros cos(k/p), k-.... ,p-l, in (-I,I). For completeness we will prove these facts in the next section.
2. CHEBYSHEV POLYNOMIALS. For odd p this is the square of the known identity (see Spiegel [2] ) that for can be derived as well (Carlson [3] ), or, conversely, can be used as the starting point to prove (1.2) and (1.3). We could not find a reference to an elementary proof of (4.5). Many texts use the gamma function (as in Carlson [3] ) to derive the general formula and others only 'prove the limiting case 0 0 (for example, see Spiegel [2] ).
We conclude with the following direct proof of identity (4.5). By Euler's 
